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(57)Abstract: 

PURPOSE: To make bistability and 
monodomain property compatible with each 
other by sealing a liquid crystal, whose phase is 
switched from the cholesteric phase to the 
smectic phase in the course of temperature fall, 
between substrates one of which an orientation 
control film is formed at least. 
CONSTITUTION: A cell structure body 100 
consists of substrates 101 and 101', electrodes 
102 and 102*, a liquid crystal layer 103, a spacer 
104, an adhesive 106, an insulating orientation 
control film 105, polarizers 107 and 108, and a 
heating body 109. The liquid crystal layer 103 is 
first heated up to such temperature (about 
180°C) that it has the isotropic phase, and next, the phase transition is made to tfie 




cholestric phase of Grandjean structure (about 174°C) in the course of temperature fall 
without cooling, and the helical structure of Grandjean structure is loosened when the 
phase is switched to the smectic A phase (SmA) (about 170°C) and liquid crystal 
molecular axes of SmA are arranged by the film 105 to form uniform monodomains. 
Further, the phase is switched to the chiral smectic C phase. 
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Liquid crystal display has a liquid crystal with a smectic phase 
and, at a higher temp., a cholesteric phase, which undergoes phase 
conversion to the smectic phase when the temp, falls, between a pair of 
base plates. The surface of at least one of the base plates effects the 
preferred orientation of the axis of the liquid crystal mol . in contact 
with the surface in one direction. 

USE/ADVANTAGE - The display combines operating characteristics 
based on the bistability of the liquid crystal and monodomain- forming 
properties of the liquid crystal film. 
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m s mKBT ms&m i o ^H-oB2i^ia» 

^JIUfeDs X»4H(B)(C«3^«iEAia 
mtt«.2 0 2 <t 2 0 4 ©filfSSBlCol^Ttt»3 
EI^^-rM^Dg 1 0 5'&H — ©EAMftftJR* 

c©#ft-fcA-«fiSfl:i 0 0«> £ « 1 0 it 

*^z*»ftmtLfcMlt=?l 0 7i 1 0 8 ifi* 

nf nfiat^nts mesi o 2 £ 1 0 2* © ra *c 
z wtn 1, it#\(cyt¥ &m * & c * c t k ft 

& % *fBH©ttril#*©tfsjfc»fco^Tjff 
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^s^r^Ktti4*^r t&^©«ayf& 1 ©«s 

W » « « K t o X % m&M 1 0 3©E^^J^^ 
IC ^ T » 3 0.iffl^T|#H!lKllfir4p 

IM ^ n ^ tt ft ja^ + - x ( H«*-r ) k * v y 
$ n ^ o 

^Ky -tA-i 0 0 * © ft * «'3&« * * « t ft * 

iaf^^~x©ias[S:Bia$^Ts -t/i'i 0 0^ 
©^^ffliftoTv>^ft^^^B®ia@K^-ro 

C©»®jia©T^*ffi©ft^^« N $7 17 4^0 T 

b s $ b frc ft ifi .jfift S * « ^ A i 1 7 0 0 "C 3 

> ^ ^ A K » 5 o 

b^a^^C. COSmAJtD^iajaiTSmC* 

re # m & t a c t k x or 

/'m @« i ? Z t & 6 it ^ « fi $ * -3 * ✓ K ^ 



4 > © SmC* it % b ft Z> © 

n v h y MSSl«S*lt5^4 1 © g! 

if^sp-c^io »7 0(a) t o>)« ^ f nf n 

5 ) 4 2WK4*6ti*«*«*lfe»t. & 6 

0(c)t(d)innf nsj«ntifSi4 3 (s) 
K*jt&ft**««**aK*fttt 

4 3 (n) K * ^.6tl^i^i®f ^St>to ^ 7 SI 
(a)-(d)Kfc^Tttx * ft > n tR *t # » M * n K 
»'*««Eft*'toto 01 * tf ^ 
9 » * tt * j^£^ii4 2ttS»^ /S $ 
K 2 ft * o R»«ttfc¥f 

©J&l©££?#®lft-£&&fc. «> Kfi&ISffiftVth, 

A 

H> »2©ftfctt«ft***fc"fc©«fc«flE 

ft -v thjtt^i, aijR«nft:*aiEtt*-4 2 (s) 

iC^itn^S^i^l^. J» 7 0 (a) K 2 ft* 

to < ; tt « ( m h ) t, t «■ v * ^ 



* »C tt * * » ^ « » 1 O SSf fi£ « » »c E ft ft. 
m * > »tf*ft*v*»*lctt*2©KJi«»*c 

g2i*jftia*ao v> r ft »c LT.'fe #@ * © tt ■ k 

tt s WVklr * c £ tt * ^>o 

H&C£DK^*ft*to<> ® £ ft 

a v * * » ± t tt s -r^roiasfCiDKBiira 

fiHtt*Efttt*.fc^« & o T % # H C * D K 

* ft & # * tt Eft«i*«*'4Ci4< 
flt-fil &£ *ftfc£fr©m^tt ffi K # JS L fc BE fa 
ft* f(Ot*S)*Lt^io ^ > 
SWStifcif o- ^ -f ^ # © «.* © * £ 
& * *« f? *> ft % - 7 u - a^^7UT^M5? 
<*ft**T©ligtt % *©«««»ftj»»t»* 
fc>ttT&* 0 *ME«CK^« * T n 
^^^^ f a-ff itll^fc^fN 3 > h 9 X 

© *BE«V©tt*tftttt ( t,+ t, ) = T © 

it itij, jb^ eft** 



MKI60-156043 (8) 
t, '-c tt -V £ & * Jt ^XStiUflEriioXs 

* ft jk © « « 4 2 M tt o m 7 si (b) k ^ r 

* o x 33 J? *ftfc«*««4 3 (s)fc ^ * e> 
ft * ««(|f tt»7H(c)(C*«n4»B< V T 

d. > xa*?*ft*^«#tt«4 3 to "*c * e> ft 

«7H(d)*C«Sft4to< ~V T & * 0 

« _h k ^ x ^ mfiEVtt 

V<Vth,< 2Vt -V> -V th 2 > -2V 

«»«##**&ftfc**©*iH*Kato*ft 

Z>U&foJ& * m 8 ®Kt*-? o m 8 SI (a) ~ (d) tt > 
f nf tl^ 6 0 + OI*A^ b > C $5 i Of D i 

* j£ L T * 0 t*t)^»8Bi: D*6*4»P 
< > S#*ftfc£3£«±K&&@i£ATtt^ 
fflt.fC^T^^Vih, ft&&*SEE2V#flJ»nj2F 
ft * o XW-5feaE«R±IC'»«£r«. BIKB-Cttffi 
ffl t, TS«I«V th, ft tt* *®EE ~2 V#&JflB2 ft 

ft fc"*v 5* #CJS"U JS^^ft 



0.1 M sec ~ 2 m sec © 16 0 # M V> h ft -5 o ft 
O T . C©*8^Ttti§jR<* ft fc *SE16«-*C# *. 

6 ft.*««<i-5tf# i (ofrfeftm ( # « * *c g 
« * ft it t z r * J *»T*«i-r*-) 
2 efifirttn ( *«"»ic*» $ ft t fc * r«j 
ttttT'ft a ^ -r a ) ^> xtt-t©iB©v^r ft©. 

^ ft 7j* ? ^ ^^ «e & ( DOBAMBC ; x * n ^ > > 
t; f >-P 7 -74 y — 2 — > f-yvy^/i^i'V 
^ y _ h > HOBACPC ; *s*^A^*^i^-<>'^- , J 
— P' — 7 1/— 2 — ^ a v 7 u \* ju i/ > -t 

>ffi©i^iSHHIlfrC3 uxx V y^^ft^T^cffift 
fl^U, E ft tt A «F T b ^ SB : A ^ S5 * J ^ * 

* 9 ft ) ft * O SmC* X tt SmH* © « # Ktt n 

x^ ^^> ^^tt(^^^5e) ©^t^^^@ 
©^Sr^^K^-r*^^^ ( as«©E^«tffl(c 
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J: & » * ) tt x m ^ # # # * U < % tt -> T — " » 

© a «# m© * * e ft asi *■ a ©#*«% m 

iMoatCXHftBArMS'r&V'frKtt^X^jS 

sa**'»6»n4 0 com* * & m & 2 Mmo± 

* tC fc T fcU tf$l©&fc©*£BefRJte£lL*: 

»*©*#w«©»«*Ei«tt3SLfc»*©j6 
a T\ *»»t*i««tci6oriBW'r*o 

C * MS « l ) 

y 1 0 0 M m V m 6 2.S M m <D X h y -f 7* ft 

© 1 t a m & % m t uRniEJift^? * 
iIili3lb^ cnoiia^ 1 t o 

to*#»«|c-fe* i< u s^t^'ij ^ x > 8* * 
o SiO t ©*££ £ -fe y h L 0 b > * & It 

&#&Kf>3* lO^Torr L ^ * 

8 00 A O^&I^Ii^^Ufc ( AtSi 

« ) o 



»■« 60-156043 (9) 
— ^ . W«© x h y-f rft© 1 TO^^ijfc 

$ ft fc # 5 x & ft Jh JC ** 9 -f * K* Jft « * ( 0 

£<bfifcXH(80 3a[©rPIQJ ; ?F tfi & # $ £ 

l 4. 5 wt % ) *.x t't-^*ifSi#t % 120'O 

T3 0#ffliDf»*flft^T800A©»B*«]fc 

L fc '< B *'««.) 0 ' 

*^TA*i«oaa«KttAOi ft * <I fiFf 

ftM&Kx-oT&ftLit&Ks a mm®, t b m 
«i « © * h ^^^^->m^* 5 i[Ssr^« 
Ki^^t > 2#©m^£©i?ai$£*"y'f$K 

T^®$ti- N u&. * * 1 2 o-o v mn * -a- & ft 8* 
•c, -^onjfe?* 3>ftnr"K»t r 

T \,> & C t tf W® L t: o 



4. Wm<Dffi&K$lW 

A-A'8r®eiT&*o IS 4 SI «U * IS 91 © rS 

*?©su©^^^*^t>-rrrSsiT&^o f& 5 
ei a *n a ©.#jix ? Zft&T2>&Km^Z>® 

6Btt, *ft^Tfl!^&fcJIX : F©m4§*»ii££ 
^[^WK^-r^^glT&^o * 7 H W ~ (d) tt * 

* » 93 t jb V *ra&x*£$i&t-*fc&©m-t 

4^r^^^I-C$>*o K8B (a) - (d) tt x # n X 

100 ; * ^ fl* JB # 
■101,10-1' ; it 
1 02.102' i ttfii 
10 3 ; M&m 
104,201 ; X *< - * ft # 

105 ; 62fnJ$J'<£Jlg 

106 : &##J 



1 07 , 108 ; i®*^ 
109 ; 



ft m a a & & — |L 
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